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Abstract: Rise in the need for conventional construction materials and the requirement for supplying a 
sustainable development in the development field has motivated they and developers to go for 'alternative 
materials' achievable to be used in construction. With this objective, using industrial waste material and 
farming byproducts are extremely constructive. These industrial wastes and farming by products for 
example Fly Ash, Grain Husk Ash, Silica Fume, and Slag could be replaced rather of cement due to their 
pozzolanic behavior, which otherwise requires large tract of lands for dumping. In our analysis, Grain 
Husk Ash has been utilized being an admixture to cement in concrete and it is qualities continues to be 
studied. An effort seemed to be completed to check out the strength and workability parameters of 
concrete. For normal concrete, mix design is performed according to Indian Standard (IS) method and 
using this as reference, mix design has been created for substitute of Grain Husk Ash. 
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I. INTRODUCTION 
These days using concrete in infra- structural 
activity is rising with Cement being the most 
crucial but pricey element of concrete, effort to 
lessen the price by partial substitute of Cement 
with extra cementations materials has acquired 
momentum and it is even made like a government 
regulation. However, producing concrete isn't eco-
friendly. Within this scenario, using conventional 
spend, such fly ash, Grain husk ash, Ground 
granulated blast furnace slag, silica fume, sugar 
cane biogases etc. like a substitute for Portland 
Cement in concrete presents one viable solution 
with multiple benefits for that sustainable growth 
and development of the concrete industry [1]. 
Presently, industrial waste for example Fly Ash 
(FA) and Grain Husk Ash (RHA) are used as extra 
Cement substitute materials. Therefore, an 
excellent potential exists to lessen the concrete 
industry`s contributions to green house gases 
through decrease in Cement consumption. 
Concrete: An artificially developed stone caused by 
hardening of a combination of a Cement, 
aggregates, and water without or with an 
appropriate admixture is often known as concrete. 
Concrete posses a higher compressive strength and 
it has an undesirable tensile strength. Additionally, 
it develops shrinkage stresses. It is understood to be 
the home of freshly mixed concrete or mortar 
which determines the convenience and 
homogeneity that it may be mixed, placed, 
consolidated and handle. Using plasticizers and 
super plasticizers greatly improve workability. 
 
Fig.1.Rice husk Ash from paddy grain to grinded 
ash form 
Segregation: A great concrete is a by which all of 
the ingredients for example Cement, aggregates 
and water are correctly distributed to create a 
homogeneous mixture. Segregation can be 
explained as “the separation of constituent 
materials of concrete”. Segregation could be of 
three types, the first is coarse aggregate out or 
settling lower in the rest, next the paste of matrix 
separates from coarse aggregate and lastly water 
separating from remaining material to be the 
material of cheapest specific gravity. Vibration of 
concrete is among the important ways of 
compaction. Segregation can be prevented by 
proper mix proportions, using air entraining agents 
and through proper handling, transporting, placing, 
compacting, finishing. Bleeding is a kind of 
segregation, where water arrives at first glance of 
concrete because it has cheapest specific gravity of 
all ingredients of concrete mix. Within the field, 
bleeding could be identified easily by the look of 
thin layer water on top of the top of fresh concrete. 
Special Cements (OPC S): The Special Cements 
really are a special kind of Cements which can be 
used for the required needs. Among its OPC 53-S 
may be the special kind of Cements which can be 
used for construction of sleepers. OPC represents 
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Ordinary Portland Cement, 53 represent the 
compressive strength of Cement after 4 weeks 
curing, and S represents the special Cements [2]. 
It's a niche Cement manufactured according to 
specifications initially formulated through the 
Indian Railways vide their specs No.IRS T-40 for 
manufacturing concrete sleepers. However, there is 
an amendment (No.6) to IS 12269, IRS T-40 
Cement after which, it was introduced underneath 
the ambit of BIS. It's now designated as 53-S 
Ordinary Portland cements and conforms to BIS 
specs IS: 12269-1987. 53-S OPC's minimal 
chloride content protects it against corrosion. High 
fineness enhances workability and early strength 
enables improved mass production cycle of 
Railway Sleepers. Aside from its primary usage 
within the output of concrete sleepers, it is also 
offer use within pretest concrete elements or high-
rise structures where early strength is needed. 
Aggregate: The aggregates possess a definite affect 
on the effectiveness of hardened concrete. Hence, 
the mixture employed for concrete ought to be 
durable, strong, chemically inert and well graded. 
The mixture occupies about 75% of the level of 
concrete plus they greatly influence the qualities of 
concrete. These gives body towards the concrete 
and lower the shrinkages aftereffect of Cement 
making the concrete durable. 
Admixtures: Chemicals put into concrete to change 
a number of its mix qualities is known as being an 
admixture. It's surly a hard task to calculate the 
result of result enchantment in existence of 
admixture. Couple of admixtures affects several 
concrete properties and often we have to go in 
excess of one admixture for acquiring the preferred 
qualities in one mix. If such situation in excess of 
one admixture arises then your task of predicting 
the qualities become too hard [3]. Admixtures 
possessing pozzolona nature that contains 
Cementations anyway apart from Portland cement 
are utilized more generally. Based on market 
research of Portland Cement Association printed in 
2000, around 60% of binding material in ready mix 
concrete contains other Cementations materials 
known as mineral admixtures also referred to as 
‘Supplementary Cementing Material’. These 
Mineral admixtures may come to make use of 
additionally towards the normal OPC amount or as 
an alternative with respect to the preferred qualities 
of concrete. Generally used when special 
performance is required in construction. With the 
addition of mineral admixtures strength is elevated, 
water demand, impermeability is reduced, low heat 
of hydration, greater age strength i.e., durability, 
charge of alkali-aggregate reactivity, retarding 
setting some time and reduces cost. Substitute of 
Cement by these mineral admixtures results in cost 
saving which is energy needed process. Ecological 
damage and pollution is minimized by use of these 
byproducts. 
Water: Water should be thought about being an 
important material for construction, where it's 
mainly combined with Cement to make mortar, 
concrete, etc. and for curing of Cement works. The 
appropriateness from the available water for that 
construction could be acquired in the data specified 
by IS 456 Clause 5.4.3. The pH value shouldn't be 
under 6. 
Grain Husk Ash: India includes a large 
agribusiness sector that has achieved outstanding 
successes over decades. Grain paddy may be the 
primary food source for vast amounts of people. 
The paddy grain when generated to milling about 
80% of weight is changed into grain and also the 
remaining 20% weight of paddy is switched into 
husk. In nearly all grain producing countries a lot 
of the husk created in the processing of grain is 
burnt or dumped as waste. This could mostly be 
prevented using the created husk as fuel within the 
boilers for paddy processing, which implies that 
husk functions as ideal fuel for electricity 
generation. The grain husk is abnormally full of ash 
when compared with other biomass fuels. 
Throughout the firing procedure for grain husk 
about 25% is changed into Grain husk ash and 
remaining is switched into organic volatile matter. 
The acquired grain husk ash is definitely an agro-
waste material which has elevated levels of ash that 
contains 92 to 95% silica. It's highly porous and 
light-weight material rich in exterior area. Grain 
husk ash has lately been acknowledged as 
pozzolona. A pozzolona is really a siliceous/ 
aluminous material which increases its strength and 
impermeability. There might be formation of void 
within the concrete mixes, if curing isn't done 
correctly. This cuts down on the strength and 
excellence of the concrete.   RHA is finer than 
Cement getting really small particle size 25 
microns, in order that it fills the interstices among 
the Cement. This reduces the amount of Cement. 
Advantages: Grain husk ash (RHA) can be used 
high reactive pozzolanic material to improve the 
microstructure from the interfacial transition zone 
(ITZ) between your Cement paste and also the 
aggregate in high-performance concrete. The 
effective use of grain husk ash like a pozzolanic 
material in Cement and concrete provides several 
positive aspects. 
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Fig.2.Split tensile test 
II. WORKING METHODOLOGY 
The job methodology from the present thesis work 
contains assortment of recyclables, figuring out the 
physical qualities from the collected materials and 
confirming the exam leads to the conventional 
values. Further, figuring out the correct mix design 
by utilizing acquired physical qualities. With 
various trial mix designs preferred mix proportion 
is decided and additional work was ongoing using 
individuals proportions by growing the proportion 
of Grain Husk Ash utilized as an incomplete 
substitute of Cement. Hardened concrete tests like 
were conducted and outcome was determined. 
Because the mix would be a trial mix we are meant 
to cast couple of samples testing the prospective 
strength, once it's been clarified the tests where 
giving great results Mix variations like difference 
in binding material ratio could be selected [4]. Each 
variation is going to be labeled following a mix 
designation and also the samples is going to be 
casted for figuring out tests like Compressive 
Strength, Flexural Strength and Split tensile 
strength with standard specimen sizes and then on 
comparison between your results with rise in 
number of partial substitute of Grain Husk Ash. 
Cubes are casted of 100 x 100 x 100mm dimension 
to locate compressive strength, 150 x 300mm 
dimension cylinder to locate split tensile strength, 
100 x 100 x 500mm prism to locate flexural 
strength. Altogether 10 mix designations happen to 
be created and every mix includes 15 cubes to 
become tested for several, 7, 14, 28 and 56days of 
curing duration similarly 3 cylinders and three 
prisms are casted to check for 4 weeks of curing 
duration. 
Mix Design: The standard of concrete depends on 
this mixture style of the concrete. The mixes as 
much as M20 are nominal mix, i.e.  M5, M10, 
M15, M20. Whereas this mixture above M20 was 
created mix. This mixture design relies in strength 
criteria and sturdiness criteria employed for 
moderate atmosphere. The ratios by weight of 
Cement, fine aggregate and coarse aggregate are 
acquired while using specifications succumbed IS: 
10262-2009 receive below. These proportions are 
maintained strictly same through the casting 
process to acquire a uniform standard and workable 
concrete mix. Normally Cubes were tested for 
compressive strength after 7 and 4 weeks curing.  
Within this thesis work age curing at 3, 7, 14, 28, 
56days are conducted. The entire process of 
thinking about needed quantity of ingredients of 
concrete as well as calculating their relative 
amounts with the aim of manufacturing a concrete 
from the needed, strength, durability, and 
workability as economically as you possibly can, 
known as the concrete mix design. The 
proportioning of ingredients of concrete is 
controlled by the needed performance of concrete 
in 2 states, namely the plastic and also the hardened 
states. When the plastic concrete isn't workable, it 
can't be correctly placed and compacted. The 
compressive strength of hardened concrete that is 
generally regarded as a catalog of their  other 
qualities, based upon many factors, e.g. w/c ratio 
quantity and quality of Cement, water, aggregate, 
exposure conditions, material qualities, mixing, 
placing, compaction and drenched condition. 
III. TESTS ON CONCRETE 
The technique adopted to get the design mix for 
M40 grade concrete is performed based on IS: 
10262-2009. For fresh concrete the slump cone test 
continues to be conducted as well as for hardened 
concrete the tests like Compressive Strength for 
cubes of size 150mm x 150mm x 150mm, Flexural 
Strength for prisms of size 500m x 100mm x 
100mm and Split Tensile Strength for cylinders of 
size 150mm diameter by 300mm height continues 
to be conducted. There are lots of tests readily 
available for testing the caliber of concrete. In our 
work, machine mixing process is utilized. The 
person mix ingredients are considered using their 
proportions exactly and so the materials are put in 
machine. The types of materials are completely 
included their dry condition before water is added 
after which continuous revolution of three-
5minutes of machine is performed after adding 
water. The prepared mix ended up being 
immediately employed for testing workability of 
fresh concrete mix. In situation of substitute 
Cement with Grain Husk Ash, the grain husk ash is 
completely combined with Cement in dry condition 
after which it was combined with aggregate and 
then on water is put into this mixture. 
Casting of Examples: The surefire moulds are 
cleaned of airborne dust and applied with oil on 
every side before concrete is put to the moulds. The 
moulds are put on an amount platform. The mixed 
concrete is positioned within the oiled mold in 3 
layers. After placing, each layer it's tampered 25 
occasions utilizing a slandered tampered fishing 
rod [5]. The strokes permeated in to the underlying 
layer and also the bottom layer was ridded 
throughout its depth. After which filled concrete 
moulds are vibrated using machine vibrator. Excess 
concrete was removed with trowel and top surface 
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is completed level and smooth according to IS 516-
1959. 
Compaction of Concrete: Compaction of concrete 
is the procedure adopted for expelling the 
entrapped air in the concrete. While placing and 
mixing of concrete, air will probably get entrapped 
within the concrete. If air isn't removed fully, the 
concrete loses strength significantly. To have full 
compaction and maximum density Table vibrator 
can be used within this experiment. 
Curing of Test Specimen: After casting, the molded 
examples are kept in laboratory in 70 degrees for 
twenty-four hrs. After these periods the examples 
were marked and taken off the moulds and 
immediately submerged in clean, freshwater curing 
tank for needed period according to IS 516-1969. 
The examples are cured for several, 7, 14, 28 and 
56days in present experimental work. 
Tests conducted on Concrete: Concrete exams are 
done on fresh and hardened concretes. The exam 
on fresh concrete provides the workability from the 
concrete mix which of hardened concrete provides 
the strength parameters like Compressive Strength, 
Flexural Strength and Split Tensile Strength which 
need to be determined on growing age concrete. 
And acquired results should match the standard 
specifications of code provision. Workability of 
fresh concrete is dependent upon following 
methods, Slump Test, Compacting Factor, and 
Vee- Bee Test 
Compressive Strength: After 4 weeks of curing the 
sample cubes are tested for compressive strength 
under compressive testing machine. The exam 
samples are removed from curing tank a minimum 
of four to five hrs of testing. For just one trail a 
minimum of three examples should be tested. 
Concrete specimen cubes are utilized to determine 
compressive strength of concrete and were tested 
according to IS 516-1959. 
IV. CONCLUSION 
Early strength is slightly less in RHA Blended 
Cement Concrete compared to conventional 
concrete. A rise close to 23.one percent, 33.9% 
Compressive Strength for RHA blended Cement 
Concrete when substituted for 20% of OPC 53 
Cement at 28 and 56 days chronological age of 
normal curing. A rise close to 17.two percent, 
21.8% of compressive strength is noted for RHA 
blended Cement concrete when substituted for 20% 
of OPC 53-S Cements at age 28, 56 days normal 
curing. The split tensile, flexure strength outcomes 
of RHA blended Cement concretes when replaced 
as much as twenty percent is much more compared 
to conventional aggregate concrete at of 4 weeks of 
ordinary curing A rise of approximately 25 percent, 
8.74% of Flexural and Split tensile strength for 
RHA blended Cement concrete when substituted 
for 20% of OPC 53 Cement at 4 weeks 
chronological age of normal curing. Comparative 
study Grain Husk Ash concrete with assorted 
substitute percentages of RHA demonstrated that, a 
substitute degree of 20% RHA in concrete 
performs and shows better strength than other 
replacements. For M40 grade of concrete 20% 
substitute demonstrated better Compressive 
Strength than usual concrete as well as 
demonstrated better strength values in situation of 
Flexural and Split Tensile Strengths. Therefore, the 
optimum substitute degree of RHA is discovered to 
be 20% for M40 grade of concrete. Because the 
Grain Husk Ash is waste materials, it cuts down on 
the price of construction and reduces pollution in 
atmosphere. 
 
Fig 3: Collection of Materials, Batching, and 
Weighing:Fig 4: Mixing and placing 
 
 
 
Fig 5: Curing 
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